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Anytime a construction project is considered, there is a lengthy process that happens before
breaking ground. It is important to consider the environment around the project, the intended
purpose and use of the space, and the materials, time, and budget needed to develop it. If you do
not take these things into consideration correctly, it will negatively impact the functionality and the
efficiency of both the use and the construction process. This project consists of creating a preconstruction plan for building out a weather protective and space efficient enclosure at the College
of Architectural and Environmental Design Shop Yard. The equipment that resides in the exposed
bays is currently getting damaged by natural elements and is starting to function poorly and thus
putting at risk the future use of our machines. The preconstruction plan includes a preliminary
design, schematic designs, a project schedule, and an initial quantity take off and estimate. The goal
of this project is to be able to give back to the College of Architecture and Environmental Design
and protect the equipment provided for future students and for years to come.
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Introduction
David Kempken brought to our attention some areas needing help during a visit with him at the
College of Architecture and Environmental Design Support Shop. Most of the support shop is
indoors, but there are three bays that are outside and host some of the shop’s most expensive and
complicated equipment. One of the bays is the welding bay which holds several different metal
working machines. The bay next to that has a large-scale CNC router, with a computer that allows
students to cut various designs. The third bay has the department’s plasma cutter and computer, which
is a very expensive and complicated machine. Right now, these bays are closed off by an open chain
link fence and has little no protection from outside elements and weather. Unfortunately, the machines
are getting rusted and starting to show issues with their performance. This began my pre-construction
process to protect our shop yard equipment. This project includes the preliminary designs, a final
schematic design, an initial quantity take off and estimate, and a project schedule.

The Design Process
The first design idea was to close off each bay in the shop yard separately. This would entail installing
a garage or roll up door style entrance to each bay. By doing this we would be able to have control

over how often the machines are exposed to the elements (See Figure 1). This seemed like it would be
efficient, so I drew up the design. I added a barrier outside that would help with protecting from water
intrusion and provide a walkway to the entrances of the bays. This concept was working well for
weather protection but limited the ability and workability of the spaces. I went to see the shop
manager, David Kempken, and he walked me through the collaborative nature of the space now and
how easily it is now to move between different machines. This was something that we decided was
too important to get rid of, so we started over on the design concept to implement the collaborative
environment back into the space.

Figure 1. First Design Concept
After our walk around the site, we came up with a new design to have a weather protective metal stud
wall that would be built where the current chain link fence is at the shop yard (See Figure 4 and
Figure 5). For entrances, there would be three sets of double doors, one at each of the first three bays,
and a single door down at the last bay, that does not have large machinery. In this design sketch, the
existing walls are pink, and the proposed new construction is blue (See Figure 2). The exterior wall
has about 3 feet of cmu block at the bottom to project against materials and forklifts from being run
into the wall and damaging it. The closed in wall would allow for weather and elements to remain
outdoors, and the students could control the access to the bays. The most important part is that we
keep the extra six feet of space between the front of the bay to the new wall. Here we are ensuring that
students can have ease of access to the workspaces and remain in a collaborative working
environment. The third bay from the left holds the CAED Shop’s plasma cutter, which is the most
sensitive to damage and difficult to replace. Due to the nature of the machine, we decided it was best
to have the option of closing off this bay entirely from the spaces next to it. If someone were working
in there, they could close the inside two doors and keep the exterior door open to protect students
working in the next bay over. For the full design and integration into the existing College of
Architectural and Environmental Design Shop Yard, see Figure 8 and Figure 9.

Figure 2. Second Design Concept.

The Pre-Construction
Quantity Take-Off
After deciding on a schematic design, I began the 3-dimensional model of the proposed addition to the
space. The CAED shop staff had a Rhino model created that included the existing buildings in the
shop. I was then able to model the addition onto the outside bays, creating the design into a scaled
model. From here I was able to create the material take offs more easily. The materials were concrete,
CMU block, metal studs, drywall, corrugated metal, paint, and door packages. Figure 3 below shows
the existing concrete bays with the CMU and metal stud framed walls built onto it. It does not show
the doors as that would restrict our view of the model and various aspects of the design.

Figure 3. Proposed Schematic Design

Budget
At the completion of the material take-off, I was able to create a budget outline per unit quantity of
each material. See Figure 6 for complete budget breakdown. I worked from bottom up and started
with the CMU block wall. We would have to demo out some concrete for the stem wall base, and tie
into the CMU blocks. This material strength is best to protect from student projects denting the wall
on both the outside and inside. The pricing for this portion was calculated with standard unit prices
from Home Depot, Lowe’s, and a local civil contractor. Then I priced the metal stud walls, drywall,
paint, and siding. Doors were priced out to be 4’ by 8’ doors. In the first three bays there are double
doors but in the last bay and on the interior, there are just single doors. This door size would help the
students when bringing in large pieces of material and have ease when moving their projects in and
out of the spaces. Labor was computed off the schedule, lower than a typical project but reasonable
due to work being performed primarily by students.
Material

Cost

CMU Wall and Footing

$

405.54

Metal Stud Wall

$

1,601.94

Exterior Siding

$

1,575.00

Doors

$

9,300.00

Labor

$

2,385.00

Total

$

15,267.48

Figure 3. Abbreviated Project Budget

Schedule
For this project the intention is to prepare the build out to be constructed by either a student club,
class, or senior project. The materials used in this are the same as what is taught and practiced in the
commercial laboratory class we are required to take. They are all standard construction materials that
are simple to build with. The schedule was built out so that it was only worked on for a couple hours a
day, and only a few days a week. (See Figure 7) I know that classes and clubs and students have busy
schedules and are not available to work on projects for a normal 8-hour day. The number of days
would be significantly shorter if the work was done by professionals in a typical work week. I added
labor supervision from a professional to ensure the proper construction. Since this is an area of the
campus that construction management students benefit from, allowing another group or student to
work on this project would give opportunity to have a hands-on impact to the future of the
department.

Lessons Learned
In my experience within the construction industry, I have never been a part of a pre-construction
team. I have always been placed on projects after they were bid out. This experience allowed me to
understand the process of taking into consideration the needs of the users to gear the design towards
what is wanted. I enjoyed creating the model to give both a visual representation of the project and for
the quantity take-off of the materials. We created models in our fundamentals class that I was able to

utilize here. This gave me opportunity to work on my visual design skills. I had the hardest time with
creating the schedule because I wanted to take into consideration student availability. I know how
hard it is to have free time during the week, but also wanted to make it a productive project. I enjoyed
that I was able to use previous class assignments from residential, commercial, and heavy civil to
create the budget and schedule. In each of these classes we learned about planning step by step, which
guided me through each of my deliverables for this project.

Conclusion
The goal of this project was to complete the pre-construction process of building a weather resistant
addition to the College of Architecture and Environmental Design shop yard equipment bays. The
design and deliverables were successful. This project is now set up for the next student to execute the
construction of the enclosure and assist in the safe future of our shop yard. The next steps would
include getting engineered details and a permit to complete the work for Cal Poly. After that, the
construction can take place. I am excited about how the design took into consideration the important
aspects of what is currently at the shop yard, while improving upon areas that needed modifications.
We kept vital working space for the students by keeping the collaborative space between bays. The
budget came within reason and is considerably less expensive due to the use of voluntary student
labor. Overall, I learned how to implement into a real project my previous knowledge of budgets and
schedules, along with developing new skills to complete the preconstruction of this project.

Figure 4. Existing Exterior Protection

Figure 5. Proposed Exterior Protection

$406
$3,177
$9,300
$2,385
$15,267

CMU

Doors

Labor

Total

8 hr

20 hr

doors

25 hr

metal framed wall

3 ea

CMU wall

3 ea (double door)

single doors

510 SF

painting & finishes

double doors

350 SF

aluminum siding

Framing & Wall

LABOR

METAL DOORS

510 SF

91 LF

41 LF

123 SF

drywall

metal studs

METAL FRAMED WALL

reinforced concrete strip footing

mortar

CMU blocks

CMU HALF-WALL

45.00 $/hr

45.00 $/hr

45.00 $/hr

900.00 $/ea

2200.00 $/ea

53.00 ea

1.00 cy

8.00 bags

138.20 blocks

Total

Total

2.50 $/sf

4.50 $/sf

2.00 $/sf

10.98 $/ea

Total

160.00 $/cy

4.78 $/bag

1.50 $/block

581.94

$405.54

160.00

38.24

207.30

$2,385.00

$360.00

$900.00

$1,125.00

$9,300.00

$2,700.00

$6,600.00

$3,176.94

$ 1,275.00

$ 1,575.00

$ 1,020.00

$

$

$

$

*1 man crew, 3 days, Supervision

*1 man crew, 8 days framing, Supervision

*1 man crew, 11 days, Supervision

*interior paint on drywall

*homeadvisor price average pre-painted

*price includes mud, etc.

*price from lowes fro galv steel studs

*plug price includes rebar

*60 lb bag type N price from lowes

*16x8x8 blocks price from HD

Figure 6. Project Budget
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Inactive Task
Inactive Milestone
Inactive Summary

Summary

Project Summary

Thu 2/3/22
Fri 2/4/22
Wed 2/9/22
Thu 2/10/22
Thu 2/17/22
Mon 2/28/22
Thu 3/10/22
Wed 3/16/22
Mon 3/21/22
Thu 3/24/22
Tue 3/29/22

Thu 2/3/22
Tue 2/8/22
Wed 2/9/22
Wed 2/16/22
Fri 2/25/22
Wed 3/9/22
Tue 3/15/22
Fri 3/18/22
Wed 3/23/22
Mon 3/28/22
Wed 3/30/22

Mon 1/31/22 Wed 3/30/22
Mon 1/31/22 Wed 2/2/22

Start

Milestone

1 day
3 days
1 day
5 days
7 days
8 days
4 days
3 days
3 days
3 days
2 days

43 days
3 days

Duration

Split

Task

Shop Yard Construction
Demolition of Concrete in front of bays
(~300 SF)
Remove shop machines from bays
Formwork and Rebar for Strip Footing
Pour Strip Footing
Curing Time - Strip Footing
Build CMU Wall
Metal Stud Framing
Install Interior Drywall
Install Doors and Hardware
Install Exterior Metal Siding
Painting & Finishes
Clean-Up

Task Task Name
Mode

Project: CKSteVens
Date: Mon 11/29/21

ID
29

7

Page 1

Manual Summary

Manual Summary Rollup

Duration-only

Manual Task

February 2022
1
4
10

13

19

22

External Milestone

External Tasks

Finish-only

Start-only

16

25

March 2022
28
3
9

Manual Progress

Progress

Deadline

6

12

15

18

21

24

27

30

April 2022

Figure 7. Project Schedule

Figure 8. Proposed Project in Existing CAED Shop

Figure 9. Detailed View of Wall with Doors

